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Abstract 
 The research was conducted with a middle level education teacher and how they use ALEKS in 
their math classroom.  Five questions were asked in an interview format and answers were received.  
The researcher also had conversations with co-workers who deal with ALEKS on a daily basis and what 
their thoughts were on the product.  Only, one school was involved and it was just to see how 
technology can be used in a middle school classroom.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iii 
 Table of Contents 
          Page 
Approval Page ………………………………………………………………………………………………..   i 
Title Page………………………………………………………………………………………………………….   ii 
Abstract…………………………………………………………………………………………………………….   iii 
Table of Contents………………………………………………………………………………………………   iv 
I. Introduction…………………………………………………………………………………..   1 
 Statement of the problem 
 Research Questions…………………………………………………………………………….   2 
 Purpose of the study 
 Significance of the study 
 Methods of Approach 
 Delimitations……………………………………………………………………………………………  3 
 Definition of Terms 
II. Review of Literature………………………………………………………………………….  4 
Technology Then and Now……………………………………………………………….   4 
Instructional Scaffolding…………………………………………………………………..   6 
Assessment and Learning in Knowledge Spaces (ALEKS)………………….   8 
Cinch Learning ………………………………………………………………………………….  9 
What May be Gained……………………………………………………………………….   10 
III. Summary, Conclusions, Recommendations……………………………………..   13 
IV. Appendices 
Appendix A…………………………………………………………………………………..  16 
Appendix B………………………………………………………………………….  18 
iv 
1 
Chapter I 
Introduction 
Students are embracing technology on a daily basis and becoming more comfortable with 
it every day.  As a society and education system we need to join students in their culture of 
technology, learning styles, and comfort.  From Ipads, to smart phones, to applications to 
smart boards this is the world we live in and the norm for young kids.  Computers are the 
learning tool for today’s children.  Today’s students do not know of life without computers.  
The purpose of this research project is to see how McGraw-Hill Educations top math 
technology product can help the grades of middle school math students.  ALEKS is a 
research based online mathematical program that measures the progress each student is 
making in math concepts.  ALEKS will not jump students to math skills that they have not 
comprehended.   
Statement of the Problem 
A problem with standard textbooks for many students is the process of reading and 
comprehension is difficult.  Many also are confused and overwhelmed by the amount of print 
and how the material is organized.  Technology is the now and the future, yet we still give 
students who have trouble learning a standard textbook and expect them to comprehend what 
they are reading.  Even though all students have been taught the same thing they do not all 
learn at the same rate or in the same way.  “When students are using technology as a tool or a 
support for communicating with others, they are in an active role rather than the passive role 
of recipient of information transmitted by a teacher, textbook, or broadcast. The student is  
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actively making choices about how to generate, obtain, manipulate, or display information” 
(U.S. Department of Education).  
Research Questions 
1. What are the impacts of McGraw-Hill Educations top math technology product in Middle 
School Math classes? 
2. What is the role technology plays in the school system programs? 
3. What are the benefits and barriers associated with technology? 
 
Purpose of the study 
The purpose of the study will be to find how technology specifically that at McGraw-Hill 
Companies, can improve the math grade of middle school math students in the Potosi Middle 
School, who use ALEKS. 
Significance of the Study 
Significance of the study is to find out how McGraw-Hill Education technology can help 
students succeed by providing the type of engaging, personalized learning experiences that meet 
the needs of the 21
st
 century. Can technology be a better option for students than the standard 
textbook? 
Methods of Approach 
The method of approach will be an interview with the middle school math teacher at Potosi 
Middle school.  She has used ALEKS for a few years and I will be able to find out what her 
thoughts of the significance of the program are.   
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Delimitations 
The research will be conducted at Potosi Middle School and only Potosi Middle be 
offered will be ALEKS.   
Definition of Terms 
Instructional Scaffolding--is a learning process designed to promote a deeper learning. 
Scaffolding is the support given during the learning process which is tailored to the needs of the  
student with the intention of helping the student achieve his/her learning goals. (Wikipedia, 
2012) 
Technology--is the making, modification, usage, and knowledge of tools, machines, techniques, 
crafts, systems, methods of organization, in order to solve a problem, improve a preexisting 
solution to a problem, achieve a goal or perform a specific function. (Wikipedia, 2012) 
21
st
 Century Skills--refers to a growing global movement to redefine the goals of education, to 
transform how learning is practiced each day, and to expand the range of measures in student 
achievement, all in order to meet the new demands of the 21st Century. (Wikipedia, 2012) 
Customization of Learning—education adapted to the particular needs and abilities of individual 
learners. 
ALEKS-- a Web-based, artificially intelligent assessment and learning system. ALEKS uses 
adaptive questioning to quickly and accurately determine exactly what a student knows and 
doesn't know in a course. 
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Chapter 2 
Review of Literature 
 One would think since technology is now a part of our daily lives that there would be 
numerous informational products available to increase the use of technology within a school 
system.  Well, there really isn’t!  One reason may be technology changes so rapidly that text, 
book and journals and publishers cannot keep up with what is new and what used to be new 
yesterday. Many teachers feel they can just not keep up, and are unsure of what is available 
or don’t have the time to master its use before introducing it to students, and aren’t sure if it 
will improve student achievement.  Technology is evolving and can be a useful tool and 
another learning technique for students, especially those in the special education sector.  The 
technology in previous learning programs has been disappointing—often nothing more than 
an online version of the print program with simplistic games for drill. These programs failed 
to take advantage of how real interactivity engages the mind and promotes learning. 
Technology then and now 
According to Oblinger in his 1997 research today we are witnessing the early, turbulent days 
of revolution as significant as any other in human history.  A new medium of human 
communications is emerging, one that may prove to surpass all previous revolutions-the printing 
press, the telephone, the television, the computer-in its impact on our economic and social life.   
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Interactive multimedia and the so called information hiway are enabling a new economy based 
on the networking of human intelligence.   
Whether you think it is a revolution or not, the changes are rapid and widespread.” (Oblinger, 
1997, p. 8) 
This researcher can remember sixteen years ago when in school she first heard about the internet 
and what a website was.  People were just starting to find out what a website was and companies 
were just starting to market products that included a website with their packages.  Cell phones 
were around but they were the big bag phones that you couldn’t take with you anywhere but your 
car. If you needed to make a call you had to leave whatever place you were in to go out to your 
car to make the call.  There were no such things as hand held devices!  IPod’s, Ipads, smart 
boards, smart phones and Facebook didn’t exist.  Sixteen years ago, typewriters were still being 
used.  The changes in technology have been rapid and very widespread. It almost seems 
impossible to stay on top of the newest technology, yet educators are supposed to have the 
newest technology available in their classrooms, and not only have it, but be able to use it 
efficiently.  It takes training and time to make sure teachers understand the new technology 
available and how it can be applied in the classroom.  Sometimes there are not enough hours in 
the day and teachers will resort to what they are comfortable with instead of what might be best 
for the student.  Folden in his 2006 research stated,  “For many teachers, making these kinds of 
changes in curriculum, pedagogy, and assessment would constitute fundamental challenges to 
the classroom culture.” (Floden, 2006, p. 35)   We need to get teachers to make changes that can 
improve student academic achievement and to understand that technology can be more beneficial  
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to both students and teacher and make teaching easier and more effective with all the new 
products that are available.  Students are more likely to embrace technology in education as 
today’s students have grown up using digital technology, and are motivated to use it. 
 According to the Look survey of 2005 it indicated that young people 12-17: 
 Over 50% have their own blog or contribute to another blog or website 
 Over 50% download music 
 90% use the internet to search for information for class assignments 
 80% are given internet assignments to complete at school 
 60% are using online dictionaries, encyclopedias and thesauruses 
 Over 70% say that having access to the internet helps them earn better grades and be 
stronger students. (Look, 2005) 
The last statistic is of great significance over 70% of students say having some access to the 
internet helps them have better grades and be stronger students.  Yet, some teachers are not 
allowing their regular or special education students to use some form of technology to aid them 
in their studies.  Students usually see technology as “fun”; they tend to not look at it as a possible 
learning tool for themselves. (Look, 2005) 
Instructional Scaffolding 
 Instructional Scaffolding is a learning process designed to promote a deeper learning. 
Scaffolding is the support given during the learning process which is tailored to the needs of the  
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student with the intention of helping the student achieve his/her learning goals. (Wikipedia, 
2012)  Scaffolding is the support that a system provides learners in carrying out different 
activities. 
The recent movement for teachers to provide different kinds of lessons based on 
assessments of student needs, moves in the direction of individualized scaffolding.  But even 
when such differentiation is done well, teachers can only find time to work with individual 
students at the expense of time needed for other students and tasks. Additional time required 
assessing students and planning appropriate individual lessons.  Students who struggle at school 
are sometimes reluctant to ask for help for fear of being stigmatized as a slow learner. 
(Halverson, 2009, p. 20) 
Scaffolding in a digital world can help students because nobody else will know they are 
struggling, only the teacher and student.  That is where McGraw-Hill’s educational products are 
powerful.  They offer direct feedback to the teacher to allow them a better understanding of 
where each student’s skills are.  A regular education teacher can watch a student with special 
needs and relay information to the student’s special education teacher as to what areas the 
student needs to focus and needs extra help.  That allows the special education teacher to design 
lessons or give the students extra work time on an area of struggle, without having that student 
get lost in the next topic or chapter before they master the concept they are currently learning.   
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Assessment and Learning in Knowledge Spaces (ALEKS) 
Assessment and Learning in Knowledge Spaces (ALEKS)  is a research based online 
math program.  “ALEKS avoids multiple-choice questions and instead uses flexible and easy to 
use answer input tools that mimic what would be done with paper and pencil.” ( ALEKS 
Corporation, 2012)  Using a sophisticated adaptive questioning system, ALEKS targets precisely 
what students are prepared to learn next.  ALEKS builds learning momentum, accelerates student 
preparedness, and significantly improves student retention.  ALEKS assesses the student’s 
current course knowledge by asking him/her a small number of questions.  ALEKS chooses each 
question on the basis of answers to all the previous questions.  Each student, and therefore each 
set of assessment questions, is unique.  It is impossible to predict the questions that will be asked.  
No teacher could ever do this with each student.  “To ensure that topics learned are retained in 
long term memory, ALEKS periodically reassesses the student, using the results to adjust the 
student’s knowledge of the course.” (Falmagne, 2012) When student’s first log into ALEKS they 
will be assessed to determine the correct starting point for their work in the course content.  As 
they make progress, they will be automatically reassessed at regular intervals to check retention 
and provide review as needed. The results of student’s assessments are shown in a color-keyed 
pie chart.  The pie chart itself represents the course curriculum and its various parts; each slice of 
the pie chart represents a part of the curriculum, and is filled in with solid color (from the center 
outward) to show the extent of the students current mastery in that part of the curriculum.  The 
goal of each student is to fill in the slices of the pie chart, demonstrating their mastery of the 
course curriculum. (McGraw-Hill Publishing) 
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Cinch Learning  
The technology in previous learning programs has been disappointing—often nothing 
more than an online version of the print program with simplistic games for drill. These programs 
failed to take advantage of how real interactivity engages the mind and promotes learning. 
CINCH Learning supports an active learning style, with teachers and students face-to-face and 
engaged by rich and versatile technology. The visual, interactive whiteboard experience reaches 
multiple learning styles and helps build important learning concepts. Instruction comes alive in 
the student’s familiar, digital world, and graphics and animation powerfully convey learning 
concepts.   Through built-in, ongoing assessment, teachers can provide each student with their 
own optimal mix of learning concept instruction and learning practice.  With access to 
interactive tools and games that adjust to their skill level, students have the true advantage of 
learning in the digital age. Additionally, students can move forwards or backwards on their 
personalized calendars. This makes it easy for students to prepare for upcoming lessons and tests, 
and allows parents to help supervise homework.  Most children will not sit still long enough to 
finish their homework, but if we put a computer game in front of them they will sit for hours 
playing and trying to make it to the next level of the game.   
According to Walser in his 2011 research, children have to learn long, complex, and 
difficult things in school, too.  They need to be able to learn in deep ways: to improvise, 
innovate, and challenge them; to develop concepts, skills, and relationships that will allow them 
to explore new worlds; to experience learning as a source of enjoyment and as a way to explore 
and discover who they are. (Walser, 2011, pp. 47-48) 
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This is where McGraw-Hill’s digital technology comes into play for special education students.  
Using digital technology as a form of learning for them, they will feel as if they are just playing a 
game, when they are truly learning new concepts and developing skills for later in life.  “In good 
video games problems are well ordered, so that early ones lead the player to formulate 
hypotheses that work well for solving later, harder problems.” (Walser, 2011, p. 49)  Not only is 
the digital technology helping students learn in a different capacity it is also helping them to be 
able to solve more complex problems later in life.  “Video games operate on the principle of 
“performance before competence.” (Walser, 2011, p. 50) 
What May be Gained 
 “One of the most powerful promises offered by technology is that learning will become 
more engaging.” (Halverson, 2009, p. 108)  Keeping students engaged in learning is something 
that teachers struggle with on a daily basis; special education students need a way to be 
challenged without them feeling overwhelmed.  Education needs to be directed more towards 
what the students want to learn; hence, they will be more excited and drawn to learning what is 
being taught.   
Parents who are schooling their children at home usually encourage them to pursue topics 
they are interested in more deeply than other topics.  They try to embed important 
learning goals, such as math and writing, in those contexts, so that the children devote 
themselves to doing a good job.  Furthermore, when people choose courses to take in 
distance education or adult education, they choose topics that they feel will help their  
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careers or that reflect abiding interests they have.  And, of course, when people watch 
television or purchase educational videos, games, or simulations, they choose topics that 
interest them.  (Halverson, 2009, p. 109) 
If students or adults are more likely to pick courses in what interest them or to pick activities that 
interest them then teachers should be looking more towards technology in their classrooms.  
Again, students in this era do not understand life without technology around.  They have been 
introduced to technology practically since the day they were born.  You see children as young as 
one year of age playing with Ipads or cell phones to keep them entertained while their parents try 
to get something done or have a conversation with another adult.  If this is what children are 
growing up with it will more than likely be what will interest them in schools.  Digital companies 
have the ongoing task of trying to keep up with the newest trend in education and what will help 
student’s succeed without losing their interest.  “Another potential gain stems from the capability 
of computers to customize education to the particular needs and abilities of individual learners.” 
(Halverson, 2009, p. 109)  This is the huge possibility for education in the 21
st
 century.  Digital 
companies and teachers must both work to meet the needs of students using the latest tools and 
methods.  Technology has the potential to raise student achievement.   
Conclusion 
 In conclusion, schools are or should be looking for new ways to keep students attention 
and keeping them engaged in their learning.  That might mean taking a step back from the 
conventional way of standard text books and opening doors to new possibilities.  Teachers  
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should be asking themselves what are the newest trends in their students’ society?  From, 
clothing, to music, to technology all are ways of engaging students in their learning process.  
How can we connect as teachers with our students and help them better understand what we are 
trying to teach?  Maybe, it is actually a question of what can our students teach us?  “We need 
strong leadership from innovative educators to make sure that the new system embodies our 
society’s critical goals for education.” (Halverson, 2009, p. 127)  
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Chapter III 
Summary and Conclusions 
 
 Research was conducted at a public middle school and questions were also asked by 
colleagues of the researcher who work with the product ALEKS on a daily basis.  The research 
was conducted in the Fall of 2012.  This research included a question, answer interview with a 
middle school instructor that used ALEKS, and how it was implemented in the classroom (see 
Appendix A). This educational project was important to find out how a digital implementation 
was being used to help students better their math skills in one school and area of learning.  It 
also helped the researcher provide more information to the math teacher and provide more 
feedback on the product that the teacher may not have known about.  The teacher gave insight 
on how the product is used in that particular math classroom.   
 This researcher believes that the most important feature of ALEKS is that ALEKS uses 
artificial intelligence to map the details of each student’s knowledge.  ALEKS knows at each 
moment whether each individual student has mastered that topic.  This in turn helps every 
teacher know the progress each of their students is making and where they may need areas of 
extra help.  It is extremely important that each teacher makes ALEKS an integral part of the 
course requirements and grading scheme.  This is no other single factor which influences the 
success of students using ALEKS so much as the time that they spend on the system along with 
regular use. 
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This researcher believes that subjects such as math are best learned, and knowledge is 
best assessed, through “open-ended” or “free response” questions.  While students work in 
ALEKS they learn by practicing problems as if they were using a pencil and paper while begin 
guided by a talented tutor.  ALEKES then provides each student with real time answers 
including immediate feedback where appropriate.  “There are assessment tools (such as 
standardized tests) that attach a number to a student’s knowledge of something at one 
particular point in time—generally by means of undependable multiple choice questioning.  
These instruments cannot update this information on a continuing basis.  There are also online 
homework management tools, but they are not intelligent; the students follow a syllabus 
regardless of their current individual skills and knowledge.” (2012 ALEKS Corporation) 
 The researcher was able to talk to colleagues about how they promote ALEKS in daily 
sales and also what they think of the product themselves.  Several different statements were 
made while in discussion a few of them follow: 
“ALEKS is a powerful artificial-intelligence based assessment tool that zeros in on the 
strengths and weaknesses of a student's mathematical knowledge, reports its findings 
to the student, and then if necessary provides the student with a learning environment 
for bringing this knowledge up to an appropriate level for course placement. ALEKS 
explains math steps in plain English, not Math language.  If you make a mistake ALEKS 
tells you where the mistake is and how to correct it. And if you still do not understand 
ALEKS gives you the option to have the entire problem explained step-by-step.  Students 
are able to learn new concepts independently and like seeing their progress on a pie 
chart. Instructors like weekly email progress reports.” 
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“Thanks for asking my insight on why ALEKS is such a valuable tool for Math Students. 
While I work with adult learners ALEKS can be used by any age group that struggles with 
math. I know that one of the most difficult things for both Instructors and students in 
determining if they have truly mastered a concept in Math especially if it is not 
something that is used every day. We see Students fail their tests and finals when they 
do not fully master the math concepts that they have been taught throughout the year. 
Students who pass without really knowing if they mastered the concepts but just made 
the grade will have difficulty achieving success in future courses. I’m sure as an Educator 
yourself you know that this leads to poor pass and persistence rates nationally. With 
ALEKS assessments and learning mode Instructors ensure that students truly understand 
the true range of concepts needed to be successful in their current course as well as 
future Math Courses. This includes prerequisite knowledge and no other system on the 
market can assess a student’s complete knowledge state.” 
 In conclusion, ALEKS is a very powerful adaptive tool on the market not only for K-12 
sector but also for higher education.  Outline maps show the progress at several universities 
and although the map is not middle level math, it illustrates how well ALEKS can work when 
used correctly  (see Appendix B).  This researcher had noted earlier that times are changing we 
need to learn to adapt to our student’s needs.  Standard textbooks and pencil and paper tests 
are not for every student.  We do live in a digital world, we need to make sure we are adapting 
to our digital culture.   
 
 
  
 
 
 
 
 
Appendix A 
Teacher Interview Response 
 
 
 
 
 
 
 
 
  
 
 
 
 
1.        When did you start using ALEKS? 
I believe we started using Aleks in 2007.  
2.        Prior to the start of use did you identify kids who were struggling and those who were not in 
math?  And how did you identify those kids struggling? 
Yes, through use of testing, grades and  knowledge of teacher 
3.       How did you come up with the criteria and grading of ALEKS?  What are they? 
Since, this is just used as a supplement to the curriculum; I only grade them on whether they are 
putting the amount of time into the program that I require.  They also need to be showing that 
they are making progress.  I require them to do one hour of aleks time per week.  We do spend 
one day in the lab a week, so it only comes to about 30 minutes outside of class per week.  I use 
they score for aleks as 15% of their grade in math.  I also use the amount of the pie chart they 
complete in aleks as a guide for recommending kids into Algebra as 8th graders.  So, I look at 
this their 7th grade year. 
  
4.       What was the median grade of your class prior to the use of ALEKS and after ALEKS? 
Median Grade?  I have no idea. 
  
5.       How do you use it from beginning of the school year till the end?  Do you have each student 
take a baseline test and measure from there or do you go over content and then have the students 
do ALEKS? 
I use the Aleks assessment at the beginning of the year and they work toward their pie every 
Monday in the lab.  They are required to do at least one hour of work on it a week that goes 
toward their grade.  Every once in a while I may post a quiz, but they are just graded on whether 
they do their time and that they're making progress.  I use it for 15% of their math grade.  
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